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COMPOSITE JOIST SYSTEM 

This invention relates to ?oor and roof constructions, 
and more particularly, to composite open web steel joist 
and concrete floor and roof constructions, and to meth 
ods of erecting formwork for pouring a slab in place on 
steel joists. 

In some methods of constructing floors and roofs, 
1 steel joists are placed in position spanning structural 
supports therefor. The joists support panels, such as 
plywood sheets, which form the bottom member of a 
mould, and concrete is poured on the panels to form a 
slab. It is desirable to be able to reuse the panels after the 
concrete has hardened and the forms removed. This 
requuires that the forms be supported in such a way that 
they can be removed with little or no damage to them, 
and the prior art teaches a variety of techniques for 
supporting forms in such a way that they can be re 
moved. However, some of the methods are not applica 
ble to open web joist systems; some which may be used 
with open web joist systems are difficult to use in prac 
tice; some of the systems may raise safety questions; and 
some of these systems may not permit an extensive span 
between adjacent joists. 

In one type of system, metal bars, referred to herein 
as spanner bars, extend between adjacent joists and 
provide support for the concrete forms. The prior art 
methods of supporting the spanner bars at the joists, 
especially at open joists, can present problems in assem 
bly, disassembly, adjustability, adaptability to a varia 
tion in joist structure and safety. 

SUMMARY OF THE INVENTION 

It is accordingly one object of this invention to pro 
vide means for supporting a spanner bar from a joist 
which permits easy assembly and disassembly of the 
supporting member and the spanner bars. 

It is another object to provide means for supporting a 
spanner bar which is readily adjustable in a longitudinal 
direction along a joist. 

It is a further object to provide means for supporting 
a spanner bar which requires an external force to release 
the bar. 
A further object of the invention is to provide means 

for supporting a spanner bar wherein the forces pro 
duced in the supporting means by the spanner bar are 
essentially tensile forces. 

It is another object of this invention to provide an 
improved method of erecting formwork for pouring a 
slab in place on open web joists. 

It is another object to provide an improvement in 
formwork used for pouring concrete floors and ceilings. 

It is a further object to provide a composite metal 
joist and concrete system for a roof or floor construc 
tion wherein the joists are open web joists and a poured 
concrete slab extends between adjacent joists and en 
closes the top portion of the joist. 

It is still another object of the invention to provide an 
open web joist having a top chord which is readily 
encased in concrete, thus forming an integral structure 
with the concrete. 
Other objects of this invention will be obvious from 

the drawings and the detailed description of the inven 
tion. 

In accordance with this invention, there has been 
provided a T-shaped clip for use in supporting one end 
of a spanner bar, said clip comprising: 
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2 
a horizontal plate member; 
a vertical plate member integral with said horizontal 

member; ‘ 

said vertical plate member comprising means for 
releasably supporting one end of a spanner bar. 

Further in accordance with this invention there has 
been provided an open web joist having a top chord, a 
bottom chord, and an open web joining and separating 
said top chord and said bottom chord, said top chord 
comprising two parallel metal bars welded to opposite 
sides of said open web, at least one of said metal bars 
having a circular cross-section. 

Further, in accordance with this invention, there has 
been provided a combination of (1) an open web joist 
having a top chord, a bottom chord and an open web 
joining and separating said top chord and said bottom 
chord, said top chord comprising two parallel metal 
bars welded to opposite sides of said open web, and (2) 
a T-shaped clip having a horizontal member and a verti 
cal member integral therewith, said horizontal member 
being supported by said top chord, and said vertical 
member disposed between the two bars composing said 
top chord and extending into the open web. 
There has also been provided a roof or floor structure 

comprising a combination of open web joists, T-clips 
adapted to be supported by the top chord or the joists, 
and a poured concrete slab enclosing the top chord of 
said joists and at least a portion of the T-clips. 

This invention provides a system for supporting the 
bottom member of a concrete form from joists wherein 
the forms can be readily removed in a condition for 
reuse. The use of spanner bars in the system permits a 
greater distance between the joists than is usual without 
spanner bars. Optionally, means are provided for retain 
ing the spanner bars securely in a longitudinal as well as 
a lateral direction. The forces exerted on the T-clip 
means for supporting the spanner bar are essentially 
tensile forces, i.e., there are no signi?cant forces tending 
to bend the spanner retaining means. Further, the T-clip 
is inexpensive to fabricate, and leaving it in place as a 
part of the concrete-joist assembly does not add signi? 
cantly to costs. Since a T-clip is not an integral part of 
the joist, it can be positioned at various desired locations 
along the joist, such as to provide additional support 
where needed. 

In one embodiment of the invention, at least one bar 
of the top chord is a reinforcing bar having a circular 
cross-section. This structure of the top chord enables 
the concrete to flow around and encase the top chord 
with a minimum of voids, thus providing a strong bond 
between the concrete slab and the joist. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an open web joist and 
a T-clip in place on the top chord. 
FIG. 2 is a perspective view of one embodiment of a 

T-clip. 
FIG. 3 is an enlarged perspective view of a T-clip and 

the top chord of an open web joist. 
FIG. 4 is a plan of the vertical plate of a preferred 

embodiment of a T-clip. 
FIG. 5 is an end view of a combination of the top 

chord of a preferred embodiment of the open web joist 
and the embodiment of the T-clip shown in FIG. 2. 
FIG. 6 is a perspective view of a preferred embodi 

ment of a spanner bar. 
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FIG. 7 is a sectional view of a composite metal joist 
and concrete slab with a spanner bar and bottom panel 
of the concrete form in place. 
FIG. 8 is a perspective view of an assembly of three 

open web joists showing spanner bars supported by 
T-clips. 

DETAILED DESCRIPTION OF THE 
INVENTION 

T-Clip 
Referring to the drawings, FIG. 1 shows a T-clip 21 

being supported by top chord 3 of open web steel joist 
1. FIG. 3 shows more detail of a T-clip in place on the 
top chord 3; FIG. 2 shows additional detail of the T-clip 
itself; and, FIG. 5 shows a cross-section of a T-clip in 
place on an alternate embodiment of the top chord of an 
open web steel joist. 

T-clip 21 comprises vertical plate 27 and horizontal 
plate 22, plate 27 being joined, as by welding, to plate 22 
at about the centerline of plate 22 to form two legs 23, 
24 having undersurfaces 25, 26 for resting upon upper 
surfaces 5, 7 of top chord 3. Top plate 22 must be suf? 
ciently wide so that it can be supported by bars 5, 7 and 
must be sized to have suf?cient strength to support the 
weight that will be applied to it. Vertical plate 27 is 
adapted to be placed in the zone between bars 5, 7 of the 
top chord and extends downwardly beyond vertical 
legs 15, 16 of bars 5, 7 so that apertures 30, 30a in verti 
cal plate 27 are below the lower edge of legs 15, 16 of 
the top chord. 

Referring to FIG. 2, apertures 30, 300 are de?ned by 
lower surfaces 29, 29a, upper surfaces 31, 31a and inner 
surfaces 34, 34a. Apertures 30, 30a are sized so that a 
spanner bar can be inserted therein. Preferably, surfaces 
29, 290 are substantially parallel to horizontal plate 22. 
Upper aperture surfaces 31, 31a may also be substan 
tially parallel to top plate 22; however, upper surfaces 
31, 31a may deviate from the horizontal such as to pro 
vide apertures which taper inwardly. In this embodi 
ment, the spanner bar may be secured in place by insert 
ing a wedge between the top surface of the spanner bar 
and upper surfaces 31, 31a. 

T-clips having means for supporting spanner bars 
other than apertures are contemplated. For example, 
the vertical plate of the T-clip may be provided with 
means for bolting a spanner bar in place, or means for 
suspending a hanger assembly. However, inasmuch as 
the T-clip is to be imbedded in the concrete slab, and 
thus sacri?ced, a simple inexpensive structure is pre 
ferred, and those shown are easy to fabricate and re 
quire no skilled labor in the assembly and disassembly of 
the concrete forms. 

In the preferred embodiment of the T-clip, there are 
. at least two apertures for supporting spanner bars. See 
FIG. 2. The con?guration of FIG. 2 will accommodate 
two spanner bars, one at each side of the joist. How 
ever, the invention contemplates T-clips having means 
for supporting only one spanner bar, since some joists, 
such as those at the edge of a building, need support 
only one end of a spanner bar. Further, it may be desir 
able in some instances to have two T-clips, each with 
means for supporting only one spanner bar, disposed 
near each other at a joist. 
FIG. 4 shows a plan view of the vertical section of a 

preferred embodiment of the T-clip. This embodiment 
has the advantages that means are provided for support 
ing spanner bars at four separate locations; means are 
provided for cooperating with wedge means to secure 
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4 
the spanner bar in position; and, means are provided for 
retaining a spanner bar which has been loosened in'the 
process of disassembling forms from a poured concrete 
slab. Considering FIG. 4 in detail, vertical plate 270 is 
provided with four apertures 60, 60a, 60b and 60c. Each 
aperture is sized to ?t a spanner bar and is de?ned by 
lower surfaces 59, 59a, 59b and 59c, upper surfaces 61, 
61a, 61b and 610, and inner vertical surfaces 64, 64a, 64b 
and 64c. When the spanner bar is in place, for example, 
in aperture 60, it can be secured in place by means such 
as a wedge or restraining bar (not shown) extending 
between stud 63 and the outer edge of the spanner bar. 
Stop 65 is provided to retain the spanner bar on the 
T-clip when the spanner bar is moved from the aperture 
60 during disassembly of the forms. The distance be 
tween inner vertical edges 64 and 64a and that between 
64b and 640 must be adequate to provide the strength 
needed to support the anticipated load. The length of 
the vertical plate is not critical; however, it must be 
short enough so that it will ?t between diagonals 4, 2 of 
web 11 (see FIG. 1). A typical embodiment may have a 
length of about 10 inches with a minimum spacing of 
about 1% between adjacent apertures and a maximum 
spacing between apertures of about 7 inches. A multi 
apertured T-clip such as is depicted in FIG. 4 provides 
?exibility in the positioning of spanner bars. In the em 
bodiment shown, spanner bars inserted and released 
from openings 60a and 60b would be retained on the 
T-clip even in the absence of stud 65a, 65b. However, 
these studs would be particularly useful if the T-clip 
were cut into two portions to provide two separate 
T-clips. 
The T-clip may be made of any material capable of 

withstanding the forces to be exerted, and is preferably 
made of metal, such as a low carbon steel. 

J oist 

The joist for use with the T-bar must be an open web 
steel joist having as a top chord a pair of spaced-apart 
steel bars. In FIG. 1, which shows one embodiment of 
an open web steel joist which may be used, top chord 3 
comprises a pair of steel angle bars 5, 7 which are se 
cured, as by welding, to web 11 on opposite sides and 
adjacent the peak 12 of web 11. The peak 12 of web 11 
may lie at about the same elevation as the top surfaces 8, 
8a of bars 5, 7, or may extend above the top surfaces or 
may be below the top surfaces. In a preferred embodi 
ment, the peak 12 of the web is at about the same level 
as upper surfaces 8, 8a of bars 5, 7. The bottom chord 9 
comprises a steel member 10 which may suitably be 
either a channel or a pair of angle irons such as comprise 
the top chord 3. The web 11 comprises a steel bar 6 
which is formed into diagonals 4 and 2. The bar may be 
a continuous piece which is bent into the proper shape 
or may comprise individual pieces of bar stock for each 
diagonal. 
FIGS. 5 and 7 show a preferred embodiment of the 

open web joist in which one of the angle bars is replaced 
by round bar stock 13. This substitution of round bar 
stock for at least one of the angle bars results in a more 
highly integrated assembly of the joists and concrete 
slab since the concrete can more readily flow around 
and make contact with the round bar surfaces than it 
can with the flat surfaces and inner corner surfaces of 
angle bars. The round bar stock is preferably bar stock 
such as is used as reinforcing in concrete since reinforc 
ing bar stock has a rough surface which forms a stron 
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ger bond with concrete than would bar stock having a 
smooth surface. 
The use of round bar stock 13 as at least one bar of the 

chord has the additional advantage that its relatively 
small diameter (compared to the width of a leg of an 
angle bar) permits a plywood panel to be placed on the 
spanner bars with a relatively small gap between the 
edge of the plywood sheet and the web 11. 
The sizes of the joist and joist components are not 

critical in the practice of this invention and are estab 
lished by factors outside the scope of the invention, 
such as the building height (which may restrict the 
depth of the joist), the distance to be spanned by the 
joist, and the live load to be applied to the joist. For 
example, round bar stock for the upper chord may suit 
ably have a diameter from about é inch to about 2 
inches and the distance between adjacent peaks 12 of 
the web may range from about 3 to about 48 inches. A 
reinforcing bar 3 inch in diameter has been found to be 
useful in combination with an angle bar having legs 2 
inches on a side for a 16 inch deep joist having one inch 
diameter round bar stock as webbing. Workers in the art 
can readily determine the desired size of the joist com 
ponents from the ultimate force to be applied to the 
joists. 

FIG. 7 shows a cross-section view of an embodiment 
of a preferred joist having round bar stock 13 as one 
member of the upper chord. As is shown, this joist is 
imbedded in concrete 50 which has been poured on 
mould panel 52 which is supported in turn by spanner 
bar 41 held in place by vertical plate member 27 of 
T-clip 21. FIG. 7 also exempli?es the superior integra 
tion of concrete with round bar stock as compared with 
angle irons by depicting void 51 which is typical of 
voids which may exist at the inner angle of the intersec 
tion of horizontal member 5 and vertical leg 15 of angle 
bar 5. 

Spanner Bar 

Spanner bars are not novel and have been used in the 
prior art so that the distance between adjacent joist 
members can be increased. By the use of spanner bars, 
the distance between adjacent joists may be as great as 
4 feet or even greater. A distance of 4 feet is particularly 
useful because this enables the construction industry to 
use standard 4 feet wide plywood sheets as the bottom 
portion of the forms without cutting the plywood into 
smaller pieces. The ability to use entire sheets of ply 
wood is advantageous in that (l) the bottom of the 
forms can be assembled without skilled labor; and (2) 
the entire sheets of plywood which are removed after 
the concrete has set are in general more useful for reuse 
than partial sheets would be. 
A typically useful spanner bar will have a length 

suf?cient so that it can be supported between aligned 
T-clips on adjacent joists, and spanner bars having a 
width and depth each of about % of an inch have been 
found to be useful. FIG. 6 shows a preferred embodi 
ment of spanner bar 41 for use with the T-clip of this 
invention. Spanner bar 41 is provided with grooves 43, 
430 which are sized and spaced apart to mate with the 
surfaces forming the apertures 30, 30a in vertical plate 
27 of T-clip 21. These grooves restrict the longitudinal 
movement of the spanner bar and help keep it in place 
on the T-clip. The width of these grooves is not critical, 
and at least one may be suf?ciently wide, as for example 
several inches, to accommodate slight variations in the 
spacing of joists. As alternatives to the means shown for 
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6 
preventing longitudinal movement of the spanner bar, a 
groove may be provided on only one end of the spanner 
bar, or a boss at least at one end of the bar may be used 
to restrict its longitudinal movement. 
The spacing of the spanner bars along the joists is 

established by the load to be applied, and is readily 
determined by workers in the art. For example, adja 
cent spanner bars may be distributed along the joists at 
intervals of from about 2 to about 36 inches. 

Practice of the Invention 

In a typical method of practicing the invention, open 
web steel joists are placed on supports in accordance 
with conventional construction practice. However, in 
view of the use of spanner bars, the joists can be spaced 
further apart than is typical for construction not using 
spanner bars. Also, there is no necessity for ensuring 
that corresponding elements of adjacent joists are 
aligned as might be required for joists having means for 
supporting spanner bars as an integral part of the joist. 
The T-clips are placed on the top chords of the joists 
and are adjusted longitudinally so that apertures of 
T-clips on adjacent joists are aligned to support the 
spanner bars. Spanner bars are then inserted into the 
apertures in the T-clips and are secured in place as by 
use of wedges. Plywood panels are then placed on the 
spanner bars, reinforcement for the concrete is put in 
place, and concrete is poured. After the concrete has 
set, and has suf?cient strength to support itself, the 
wedges holdin the spanner bars in place on the T-clips 
are removed and the spanner bars are forced out of the 
apertures in the T-clips. The plywood panels forming 
the bottom of the concrete form are then stripped from 
the concrete. 
The above description is merely illustrative and not 

restrictive of this invention, which is defined by the 
following claims: 
What is claimed is: 
1. A method of erecting formwork for pouring a slab 

in place on substantially parallel steel joists, each joist 
being in the form of a truss having an open web, a top 
chord and a bottom chord, said top chord comprising a 
pair of spaced-apart parallel metal bars welded to oppo 
site sides of said web, said method comprising: 

installing a plurality of T-shaped spanner bar support 
clips at spaced-apart positions on said joists, each of 
said support clips being substantially aligned with 
at least one support clip at an adjacent joist, each of 
said support clips comprising a horizontal plate 
member adapted to be supported on the top chord 
by the upper surface of said spaced-apart metal 
bars, a vertical plate member adapted to extend 
between said spaced-apart metal bars into the open 
web portion of said joist, and aperture means in 
said vertical plate member to accommodate and 
support a spanner bar; 

inserting opposite ends of spanner bars into the aper 
ture means of aligned support clips; and 

placing concrete form panels on said spanner bars. 
2. The method according to claim 1 wherein the 

spanner bars are placed about 2 to about 36 inches apart. 
3. The method according to claim 1 wherein the steel 

joists are about 4 feet apart. 
4. The method according to claim 1 wherein the 

concrete form panels comprise 4'>< 8' plywood sheets. 
5. Formwork for pouring a concrete slab for an inte 

gral concrete slab-open web joist structure, said open 
web joist comprising an open web, a top chord and a 
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bottom chord, said top chord comprising a pair of 
spaced-apart parallel metal bars welded to opposite 
sides of said open web, said formwork comprising: 

(a) a plurality of aligned T-clips positioned on said 
joists and supported from said top chord, said T 
clips comprising horizontal plate members sup 
ported by said top chord, and vertical plate mem 
bers integral with said horizontal plate members 
and depending into said open web; 

(b) spanner bars supported by said T-clips; and 
(0) bottom form panels supported by said spanner 

bars. 
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6. The formwork of claim 5 wherein said joists are 

spaced apart a distance of about 4 feet. 
7. The formwork of claim 5 wherein each of said 

T-shaped spanner bar support clips contain aperture 
means for supporting the end portions of at least two 
spanner bars. 

8. The formwork of claim 5 wherein said form panels 
comprise 4’ by 8’ plywood sheets. 

9. The formwork of claim 5 wherein at least one of 
said metal bars comprising said top chord is a round 
steel bar. 

* * =ll * * 


